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ABSTRACT
Review of some old and relatively new ideas surrounding the subject of AdS/CFT correspondence,
generalized tau-functions and possible equivalences between a priori dierent quantum eld theories.
This talk is motivated by the recent discussions around the subject of the \ADS/CFT correspondence",
discovered in Mal and reformulated in GKP, WAdS. In WAdS the issue was actually reduced to the problem
of various representations of generalized  -functions, which has been encountered in various other contexts
during last years. Particular subject of AdS/CFT correspondence emphasizes the possibility to represent
one an the same eective action in terms of quantum eld theory models in dierent dimensions, and it is
this aspect of  -function theory that will be briefly reviewed in the present notes.
1. The AdS/CFT correspondence itself was discovered in the context of brane theory. The simplest
view on branes is in the framework of \tomography approach" (generalized Radon transform) tom. One can
study any given (quantum) theory, e.g. the entire \Theory of Everything" in its D-dimensional (D=10 or 11)
phase, by looking at the propagation of probe objects in the background elds. Then some basic properties
of entire theory, i.e. the properties of background elds, can be recovered from the behavior peculiarities of
the probe objects.
If probe objects are particles (0-branes), this idea is realized in conventional tomography devices, used
in modern medicine. Inverse Radon transformation of this type is somewhat complicated: to recover the
pattern of the body one needs to collect information by sending rays from all possible directions and examine
them all together. One can instead make use of the quantum properties of particles, namely their wave
properties leading to interference and diraction, and obtain a holography picture in codimension one (on a
\screen") still carrying complete information about the full multidimensional structure in the bulk. Inverse
holography is practically simple (it is enough to shed the light on holography plate) but formally it is
still a sophisticated transformation. In any case tomography with the help of particles does not translate
description of original multidimensional theory into a pure particle (d = 1+0) problem: additional structures
like screens of codimension one are always needed. Moreover, if we switch from technological applications
to the fundamental theories and fundamental \laws of nature", they do not seem to turn into anything
reasonably understandable under such particle-tomography transformation.
It is well known that if the probe particles are substituted by probe \relativistic" strings (1-dimensional
objects with constant tension), quantum tomography becomes very ecient exactly in application to the
fundamental theories. Namely, the fundamental equations of motion of original bulk theory (like Einstein
equation R = 0 etc) turn into a symmetry principle for the quantum theory of probe strings: eective
d = 2 theory on the string world sheet becomes conformal invariant (under an innite symmetry of local
Weyl transformations of the world sheet metric gab(z)! (z)gab(z)). This symmetry ensures decoupling of
non-unitary excitations in eective theory on the world sheet, which would be associated with instability of
the probe string in of-shell external elds of the bulk theory. In other words, the fundamental laws (equations
of motion of the bulk theory) are the necessary conditions for stability of probe strings. This observation
implies that strings (1-branes) are in fact among the true excitations (quasiparticles) of the bulk theory.
Of course this does not exclude particles (the 0-branes) as other possible quasiparticles: it is just more
sophisticated task to formulate the conditions of their stability, associated symmetry principle is space-time
gauge invariance and it is not (yet?) reduced to any simple property of the world-line eective theory. In
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other words, no simple way is known to formulate gauge symmetry in terms of the rst-quantized particles,
but when particles are substituted by strings gauge invariance becomes related to the requirement of d = 2
conformal invariance.
An old natural question is what happens when probe strings (1-branes) are further substituted by
relativistic membranes (2-branes with constant tension) and higher-dimensional p-branes. For some time,
because of concentration on the beautiful studies of strings, this subject was not in the center of investigation
and only recently it attracted new attention, when it became widely recognized that stringy objects can not
represent the full set of quasiparticles of the Theory of Everything in all its possible phases. Unfortunately,
approaches developed in application to strings are not quite sucient to attack the problems of higher-
dimensional branes (as ordinary eld theory technique developed for the study of particles is not quite
sucient for exhaustive description of strings).
The key element of the string theory is the possibility to switch from the Nambu-Goto quantum measure
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